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UNITED STATES

PATENT OFFICE.

SAMUEL S. BOGART, OF NEW YORK, N. Y., ASSIGNOR, BY MESNE ASSIGNMENTS,
TO THE ELECTRIC SELECTOR AND SIGNAL COMPANY, OF WEST VIRGINIA.

ELECTRIC SELECTING DEVICE.

SPECIFICATION forming part of Letters Patent No. 507,206, dated October 24, 1893.

Application filed December 9, 1891, Serial No. 414,490,

To all whom it may concern:

Be it known that I, SAMUEL S. BOGART, of
the city, county, and State of New York, have
invented certain new and useful Improve—

5 ments in Electric Selecting Devices, of which
the following is a full specification.

The accompanying drawings illustrate the
invention, of which—

Figure 1, is a plan view of the apparatus;

1o Fig. 2, an end view. Fig. 8, is a side view of
the apparatus looking toward the combina-
tionwheel. Fig.4,is a view of the other side
looking toward the spacing wheel; Fig. 5, a
side view of check wheels with a portion of

15 one wheel broken away; Fig. 6, a front view
of a cut-out device; Fig. 7,a side view of the
same; Fig. 8, a front view of cut-out device
with switeh on opposite side of that shown in
Fig. 6. Fig. 9, is a diagrammatic view of

20 transmitter, receiving instrument, mechani-
cal apparatus, and answer-back.

In an application heretofore filed, I have
shown and desceribed a three-magnet machine,
the combination and spacing wheels operated

25 alternately by electrical impulses transmitted
through their respective magnets from the
front and back stops of the relay,and a check
wheel, released by the armature lever of a
releasing magnet when the current is shifted

30 to said magnet by completing the phase of
the combination or the transmission of afalse
impulse.

In the apparatus herein described, I have
dispensed with the releasing magnet and its

35 armature lever and perform the entire serv-
ice and function of working the combination
and spacing wheels each having a mechanical

representation of the impulses required, and-

positively impelling each by impulses from
4o one stop of the relay, or by the ordinary
makes and breaks of a transmitting instru-
ment, while at the same time the wheels are
checked at.each impulse, and released by
mechanism operated by the armature lever
45 of either the combination or spacing mmagnet.
In addition tothis I haveshown and desc.ibed

a cut-out device operated by the receiving in-
strument as an example of mechanical work,
performed thereby, when its phase is com-

(No model,)

pleted and the instrument prepared for such 5o
work.

On a suitable base are erected the two mag-
nets A and B provided with their armature
levers o’ and b/, and their pawls ¢® and b* as
shown in Figs. 1, 2, 3 and 4. The letters A, 55
o', &ce., refer to the combination magnet, le-
ver, and pawl; and B, b/, &e., to the spacing
magnet, lever and pawl. The combination
wheel a% and the spacing wheel b®are mounted
as shown in the figures on the sawme shaft C,
so that each wheel may be positively impelled
by its appropriate armature lever and its
pawl, or the checking devices released as the
instrument responds to the impulses trans-
mitted. On the same shaft C, are placed the 65
check-wheels D, D’, (see Figs. 2 and 5,) each
having ratchets on its periphery the teeth of
which are cut with their radial facesin oppo-
site directions, for a purpose to be fully ex-
plained. On the shaft C is also a drum ¢’, 7c
and to the drum a chain or cord ¢*is attached
to be wound thereon when the shaft is turned
in working out the combination; and at the
other end of the chain there is attached a
weight which rises or falls in a guiding well 75
¢’ and as it falls returns the wheels to zero
when the check-wheels are released; a spring
would answer the same purpose. Now as
the magnets receive their current through
one stop of the relay, or by direct makes and
breaks of a transmitter, it follows that when
an impulse is given, the eurrent is through
the coils of both magnets, and consequently
the armature levers and their pawls both
move together. -

In Fig. 4, there is shown an escapement
mechanism with its detent marked K, K’, K?
connected with the armature lever of the
spacing magnet, and its purpose is to retard
orgive aslow movement tothatlever; thesees- go
capement mechanisms are so well known that .
no further description of them is required, ' .
It will therefore be seen that the armature
lever of the ecombination mnagnet responds‘
quickly to the impulse, while that of thespac-
ing magnetrespondsslowly. Thusanimpulse
will at once impel the combination wheel one
tooth, and if it be prolonged will also impel
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the spacing wheel and shaft C one tooth so
that the combination and spacing wheels se-
cured to the same shaft co-operate together
and are operated by long and short impulses
from the transmitting instrument.

Upon the combination wheel a3 an exact
mechanical representationof the combination
of each instrument is construeted, stamped,
erected or cut, leaving a space between the
members thereof: and upon the spacing wheel
an exact mechanical representation of the
spaces between the members of the combina-
tion is placed; as shown in Figs. 2 and 4, and
in addition to the mechanical representation
of the combination on the wheel ¢?, and be-
yond them,there is aseries of ratchets which
come into operation when the phase of the in-
strument is completed for a purpose fully ex-
plained hereinafter.

By reference to Fig. 3, it will be seen that
the combination there shown represents the
following impulses: 1, 2,—1, 2,—1, 2, 3,—1, 2,
3, 4,—1. As will be seen these are members,
separated by spaces between them, and each
of these spaces is represented by a raised
piece about flush with the outer limit of the
teeth ot the members forming the combina-
tion. Now to work out thiscombination, the
operator gives impulsesasfollows: 1,2, which
lodges the pawl b% behind tooth 1 of the
wheel 07, still holding his finger on the key
the pawl b% acts and slowly turns the wheels
until the pawl ¢?lodgesat1,on the next mem-
ber; then 1, 2, again lodging pawl 0% on the
tooth of the wheel b% when a prolonged im-
pulse lodges pawl a? on the first tooth of the
next member of the combination wheel; then
impulses 1, 2, 3, the latter prolonged; then 1,
2,3, 4,the fourth a long one; then 1, when the
phase of the combination is completed, and
the instrument ready to perform work.

The instrumentalities by which the wheels
are returned to zero, I wilinow explain. They
may be actuated by the armature lever of

either the combination or the spacing mag-
nets. A rock-shaft E, is suitably journaled

in the frame, to which is secured the arms ¢,
&% €% The center or middle arm is forked or
branched, and the branches are shown 4t e,
€% (Fig. 5;) a hook on the end of the arm e
serves as a pawl to the ratchets of the wheel
D, whieh checks the shaft at each impulse
and prevents it from returning backwardly,
and a spring pawl on the end of the branch
€%, co-operates with the ratchets on the wheel
D’, and prevents the impulses from turning
the wheels too far. Thus the forward move-
ment of the wheels is checked by the spring
pawl on the end of branch &% and the back-
ward movement by the pawl or deteut on
the end of the branch ef; the arm &’ (see
Fig. 3) is slotted at the top, and a pin as o,

* secured to the pawl a? plays within this slot

65

while the pawl is at work responding to the
combination impulses. A set serew or other
suitable stop as af limits the downward move-
ment of the pawl a®; secured or pivoted to a

507,208

suitable part of the frame is the piece a® of
suitable form; as shown in the drawings it is
in the shape of a wedge. It may be provided
with a suitable stop and spring as o' and df,
so that it may lift as the pawl rises and re-
turn to its stop when it is free, and on the
pawl a? is placed the pin a%; now it is evi-
dent that this pin will escape the end of the
wedge-shaped piece as the pawl descends.
When the pawl is in one of the notches or
teeth which form the members of the combi-
nation on the wheel, but should the pawl de-
scend while its lower end issliding on one of

combination, this pin strikes upon the upper
surface orinclined plane of the wedge-shaped
piece, throwing the pawl ontwardly as it de-
seends; this movement causes the pin a! to
throw out the arm ¢/, and rock the shaft E;
as this shaft is rocked it releases the branch
arm ¢! from the wheel D and the pawl % from
the spacing wheel, when the weight drops and
returns the instrument to zero; thus when
the pawl a? acts to release the check-wheel it
would respond to a false impulse. Now as
the pawl 0® on the end of the spacing ar-
mature lever b’, frequently desecends and
slides upon the raised spaces between the
members of the combination when proper im-
pulses are given, it cannot be arranged so
that it may always throw out the catch-pawls
and release the wheels whenever it so de-

-scends; consequently I have made another ar-

rangement to release the wheels by the opera-
tion of this lever and pawl (see Fig. 4); suit-
ably sacured on the end of the armature lever
is the bar or rod b!; when one of the pro-
longed impulsesis given to turn the combina-
tion wheel until the combination pawlrestson
the first tooth of the next member behind the
one just operated. The impulse should stop
when this isaccomplished; butifitshould be
too long, the bar b*continues to descend until
its lower end strikes the arm of the rod €% the
upper end of which strikes a pin % on the
pawl 0% throwing out the pawl and at the
same time, turning the rock-shaft E, releasing
the pawl a® and the check-wheels. In con-
nection with this combination lock, I have ar-
ranged a cut-out for an are-light as shown in
the drawings. In the place of this cut-out
there may be substituted other mechanical
device or devices to be operated by instru-
mentalities of the locic, such as a semaphore
for example; and this work may be accom-
plished by continuing to send electrical im-
pulses through the lock when the phase of the
instrument is completed.

As already stated, the wheel or sector is pro-,

vided with a mechanical representation of the
combination, and beyond the members of this
combination a series of teeth or ratchets to be
operated in the same way, viz: by impulses
trausmitted through thecoils of the operating
magnet; theseratchet teeth are shown at g, g.
(See Fig.3.) They may be of any number

sufficient to aceomplish the work or more
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than the number required for this purpose.
Forexample, the combination wheel shown in
the figure is provided with fifteen of these
teeth, but the work required for operating the
cut-out or other mechanical device may be
performed by any number less than the whole,

say—six, eight or ten impulses which .impel

the wheel a distance equal to six, eight or ten
teeth. The remaining number of testh are
then operated and impelled to the end, at

which point the answer-back is set off which-

returns a message to the operator to inform
him that the lamp has been lighted or extin-
guished or that the semapnore "has been prop-
erly worked.

The mechanism for sendlnw the carrent to
the coils of the operating mafrnets of the ecut-
outorsemaphore and to the answer-back, may
vary according to the special construetlon of
each machine.

Contact brushes may be arranged at oneor
both ends of the shaft, but as a simple and
convenient arrangement I have shown the
contacts for these purposes grouped at one
end of the shaft and operated by the mech-
anism there shown. Upon the end of the
shaft C is secured the cam H. It may be de-
seribed as madein the form of two concentrie
cireles, the outer one being about or a little
more than a half circle, the ends of which run
toward the inner ecircle by inclined planes,
shown at ', A%, this wheel is also provided
with a pin ash®; suitably arranged and insu-
lated from each other are the switch brushes
1, 2, 8, 4, (see Fig.3.) The brushes 1 and 2
co- operate to control the current to the eut-
out device, and 3 and 4 co-operate to control
the current to the answer-back, and by the
arrangemenis of the instrument they are set
to perform their respective services when the
sectors of the lock are in such positions as to
require this service.

The brush 2 is slightly bent at its upper
end where it may be provided with a knob or
roller as shown at h* and below this, I have
provided the brush with the contact point 47
The brush 4 is also suitably bent or curved
at the top as shown at A% so that when it is
struck by the pin A%, the brush will contact
with its colleague 3; and below its upper end
it is curved inwardly as at A%, and when the
pin A® reaches this point, the brushes 3and 4
are separated. Now in Fig. 8, the combina-
tion wheel or sector is shown at zero, ready
to receive the combination impulses. The
wheel is turned by these impulses until the
combination phaseis completed. Thisbrings
the cam H around until the point A’ strikes
the knob & on brush 2, and this oceurs just
at the end of the last member of the combi-
nation; thebrushesland 2 arethuscontacted
and the current shunted to the operating mag-
net of the cut-out, and the loek is now in po-
sition to receive the impulses to operate the
cut-out; six or eight of these impulses are
usually suiﬁclent for this purpose. Other
impulses are then given until the pin /°* has

closed the brushes 3 and 4. This sets off the
answer-back, and the operator at the station
knows that the cut-out has been operated.
‘When this oceurs the spacing wheel has also
been turned and the pawl ¢® has been sliding
upon the long uncut space between the ex-
treme ends of its members. Now a long im-
pulse is given; the armature b’ descends, op-
erates the arm e and rocks the shaft E, re-
leasing check wheel D and pawl a?;
force in the spring or weight then returns the
device to its starting point.

The mechanism for operating the cut-out
and the manner in whichit is combined with
the combination lock, I will now describe.
Viewing Figs. 6 and 7,1 is an electro-magnet
provided with its appropriate armature lever
¢/, and retractile spring ¢*; a pivoted pawl 43,
provided with itsspring ¢4, is placed at the end

70

75
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85

of the lever and reciprocates therewith; suit- -

able stops as 7%, 2% limit the downward move-
mentoftheleverand pawl. Suitablyjournaled
in the frame is the shaft L, and on this shaft is
the ratchet wheel I’, usually provided with a
proper pawlorchecking device; when the cam
H in thelock instrument (Fig. 8) has reached
a point where the switch brushesl and 2 are
closed, the current is shunted to the cut-out
magnetI,and hencewitheachimpulsegivento
thearmatureleverof thecombination magnet,
acorresponding impulse is given to the arma-
ture lever of the cut-out magnet I. Thus the
combination wheel and the cut-out wheel
turn together from the end of the combina-
tion impulses. From a suitable bar as 4® is
swung the arm ¢°, and attached to the free
end of this arm are the pins or lugs 7%, ¢!, (see
Figs. 6 and 8;) secured to the wheel and turn-
ing therewith is an arch or crescent shaped
piece which bearsagainst oneof thelugs,and
when the wheel revolves, forces the free end
of the arm <° to the other side. Journaled
to a suitable shaft which may be the shaft
L, is the switch lever M, and the spring m’
is atached to the switeh lever at one end
and to the free end of lever ¢° at the other.
The upper end of this switch lever contacts
with the switch brushes m? m?, on one side,
and m* and m5, on the other. . As this lever

9o
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is'moved, one end of the spring moves with |

it, increasing the tension on the spring. As
it moves the angle of the spring to the le-
ver changes and as the angle changes and
the force of the spring increases, it finally ar-,
rives at a point when thestrain will suddenly
throw the switch lever to the other side; this
occurs when some six or eightof theimpulses
have been given; the remainder of the im-
pulses are then given,at theend of which the
combination wheel is restored to zero, as al-
ready described, at which point the crescent
shaped piece is npside down as shown in Fig.

8, and prepared to actuate the lug ¢4, to re-.

tarn the lever to its original posmon ‘A rep-
etition of the 1mpulses from the beginning

_will produce the reverse action of the switch

or semaphore.

Iz2c

I25

130



I0

15

20

25

30

35

40

45

50

55

6o

65

Although the devices may be connected
up in a number of ways, I will describe the
courses of the currents as they runin the way
selected forillustration. Fig, 9 will serve for
this purpose. In this figure I have shown
no loecal circuits and work the device direct
from the main line without the interposition
of a relay.

‘When in normal condition with the appara-
tus ready to work the current, beginning
from one pole of the battery for example the
positive pole, runs thence to the brush of the
transmitter and through its combination
wheel to binding post 1 of transmitting in-
strument, throngh magnets B and A to bind-
ing post 2, thence to binding post 3 of an-
swer-back, and through answer-back brush
and wheel to binding post 8, and thence to the
other pole of the generator; thus the trans-
mitter and selector are in circuit and ready
to impart and receive the impulses to perform
the required work; when the combination
wheel has completed the combination and
has caused brushes 1 and 2 to contaet with
each other, the cut-out magnet is brought
into the circuit, and the current following the
same course from the positive pole of gener-
ator to binding post 1 of the selector runs
thence-to brushes 1 and 2, binding post 6,
thence to binding post 5 of cut-out device
and through its magnets and out at binding
post 4 to binding post 3 of answer - back,
through its brush and wheel to binding post
8, and out to the other pole of generator. The
cut-out device is now ready to be operated by
impulses from the transmitter. When these
impulses are given the pin %A% closes’ the
brushes 3 and 4, and sets off the answer-
back. The current then following the same
course from the positive pole of the generator
to binding post 1 of selecting instrument
runs thence to springs 4 and 3, thence to
binding post 9, thence to binding post 7 of
answer-back through its magnet, to binding-
post 3, thence through brush and wheel to
binding post 8, and out to the other pole of
generator. When the parts are returned to
normal position as already described, the cur-
rent follows thgcourse first deseribed. Should
a relay be interposed in the circuit for use in
telegraph service, the action of the transmit-
ter would be through the magnets of the re-
lay, operating its armature in whose local cir-
cuit the selector would be placed.

Having now described my invention, what
I desire to secure by Letters Patent, is—

1. In an improvewment in electric selecting
devices, a wheel or sector provided with a
mechanical representation of a fixed combi-
nation of electrical impulses, an electro-mag-
net provided with an armature lever and its

pawl to impel the wheel and work out the

combination in response to the electrical im-
pulses, in combination with a checking mech-
anism to hold the wheel or sector at each for-

ward movement and prevent it from return- |
. devices, a wheel or sectoradapted to respond

ing backward, and mechanical devices oper-

607,203

ated by the armature lever and its pawl to
release the checking mechanism when a false
impulse is transmitted.

2. In an improvement in electric selecting
devices, two wheels or sectors mounted upon
the same shaft, one provided with a mechani-
cal representation of a fixed combination of
electrical impulses consisting of a series of
members with intervening spaces, and the
other provided with a mechanical representa-
tion of the spaces between the members of
the combination wheel or sector, in combina-
tion with a checking mechanism to hold the
wheels at each forward impulse, two electro-
magnets and their appropriate armature le-
vers and pawls to work out the combination
in response to the impulses transmitted and
means operated by either magnet to release
the checking mechanism and means for re-
turning the wheels or sectors to the starting
point when released.

3. In an improvement in electric selecting
devices, adapted to respond to a fixed com-
bination of electrical impulses, a checking
device consisting of two wheels having teeth
or ratchets with their radial faces eut in op-
posite directions, in ecombination with two
pawls co-operating with the wheels, one to
limit the forward stroke and the other to pre-

'vent a backward return of the wheels, means

operated by the electrical impulses for re-
leasing the checking device when a false im-
pulse is transmitted or when the combination
has eompleted its phase and means for re-
turning the instrument to its starting point
when the checking device is released.

4. In an improvement in electric selecting
devices, adapted to respond to a fixed combi-
nation of electrical impulses,a wheel or sector
provided with a mechanical representation of
the combination impulses consisting of a se-
ries of members with a raised space between
them; an electro-magnet with its armature
lever and pawl to work out the combination
in response to the impulses, a checking device
to prevent the backward movement of the
sector, and means operated by the sliding of
the pawl on the raised space between the
members of the combination for releasing the
checking device to allow the instrument to be
returned to starting point.

5. In an improvement in electric selecting
deviees, adapted to respond to a fixed combi-
nation of eleetrical impulses, the instrument
provided with a mechanical representation of
theeleetricalcombinationimpulsesand means
for working them out and also provided with
a wheel or sector having a series of teeth or
ratchets, in combination with mechanism for
operating a cut-out or semaphore, having
a wheel or sector provided with a series of
teeth or ratchets corresponding with those in
the combination instrument, and means for
working the wheels in unison after the phase
of the combination instrument is completed.

6. In an improvement in electric selecting
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to a fixed combination of electrical impulses,
and also to a series of additional impulsesto
complete the course, means for transmitting
to the instrument, first the fixed eombination
of impulses, to the receiving instrument, and
then the additional impulses to complete the
phase of the wheel, in combination with a
mechanical device operated by the additional
impulses, transmitted after the combination
impulses. -

7. In an improvement in electric selecting
devices, a wheel or sector adapted to respond
to a fixed combination of electrical impulses,
and also to a series of additional impulses to
complete its course, in combination with a
mechanical device adapted to respond to a se-

ries of impulses to perform mechanical work,

a transmitting instrument, and means for
transmitting first the fixed combination of
electrical impulses to the receiving instru-
ment, means for shunting the current to the
electro-magnet of the mechanical device,and
then the additional impulses to perform me-
chanical work.

Signed at New York city, in the county of
New York and State of New York, this 28th
day of November, A. D. 1891.

SAML. S. BOGART.

‘Witnesses:
C. P. MACKIE, -
Wwu. C. Cox.
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